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Abstract
One of the important decisions which impacts all firms’ activities is
the supplier selection problem. Since the 1950s, several works have
addressed this problem by treating different aspects and instances. In
this paper, a combined multiple criteria decision making (MCDM)
technique (EA-PROMETHEE) has been applied to implement a
Keywords:
Supply Chain Management proper decision making. To this aim, after reviewing the theoretical
background regarding to supplier selection, the extension analysis
(SCM)
(EA)
is used to determine the importance of criteria and
supplier selection
PROMETHEE for appraisal of suppliers based on the criteria. An emfuzzy AHP
pirical example illustrated the proposed approach.
PROMETHEE
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INTRODUCTION
In today’s fierce competitive environment,
characterized by thin profit margins, high consumer expectations for quality products and short
lead-times, companies are forced to take advantage of any opportunity to optimize their business
processes. To reach this aim, academics and practitioners have come to the same conclusion: for
a company to remain competitive, it has to work
with its supply chain partners to improve the
chain’s total performance (Aissaoui et al., 2007).
Supplier selection is one of the critical activities
for firms to gain competitive advantage and
achieve the objectives of the whole supply chain
(Guneri et al., 2009).On average, manufacturers’
purchases of goods and services constitute up to
70% of product cost and in high-technology
firms, purchased materials and services represent
up to 80% of total product cost (Ghodsypour &
O’Brien, 2001). To manage this strategically important purchasing function effectively, appropriate method and criteria have to be chosen for the
problem. Since, different and usually conflicting
criteria have to be taken into account for evaluating and selecting the most promising alternative, the supplier (vendor) selection problem is a
multi-criteria decision making and this problem
needs to MCDM methods. In order to select the
best supplier, this paper is organized as follows:
first we present the brief literature about supplier
selection researches and some mathematical
methods in this sort of problems. The research
methodology presented in Section 3. Section 4
proposed a two steps procedure, theoretically. A
real world numerical example in an auto part
manufacturer company is dealt with in section 5.
Last section contains the conclusion.
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responses received regarding the importance of
23 criteria for supplier selection; ‘quality’ of the
product, the ‘on time delivery’, the ‘performance
history’ of the supplier, the ‘warranties and claim
policies’, ‘production facilities and capacity’ and
‘price’ determined as the most significant criteria
in Dickson’s study. Lehmann and O’Shaughnessy (1974) identified product types on the basis
of the problems involved in their adoption by industrial buyers. The importance of 17 attributes
to purchasing agents is then compared across
these types of products in the United States and
the United Kingdom. The results suggest some
interesting strategies for industrial suppliers
seeking increased adoption of their products.
Weber et al. (1991) present a classification of
all the articles published since 1966 according to
the treated criteria. Based on 74 papers, the observed that ‘price’, ‘delivery’, ‘quality’ and ‘production capacity and location’ are the criteria
most often treated in the literature. Swift (1995)
considered 21 supplier selection criteria of purchasing managers who have a preference for single sourcing and those who have a preference for
multiple sourcing. The purpose of his study was
to determine if there are substantial differences
in supplier selection criteria between purchasing
managers having dissimilar preferences for product sourcing decisions. Mummalaneni et al.
(1996) proposed six attributes of on-time delivery, quality, price/cost targets, professionalism,
responsiveness to customer needs, and long-term
relationship with supplier as performance criteria
of suppliers for Chinese purchasing managers.
De Boer et al. (1998) examined turnover, distance, cost level, and quality image as criteria for
evaluating suppliers.
Tam and Tummala (2001) introduced two
LITERATURE REVIEW
strategic issues of cost and quality. Then they
The analysis of criteria for selection and meas- have broken down the cost issue into capital exuring the performance of suppliers has been the penditure and operating expenditure, and simifocus of many scientists and purchasing practi- larly the quality issue into technical, operational
tioners since 1960’s. An interesting work which and vendor criteria. In the next level they have
is a reference for the majority of papers dealing divided these aforementioned criteria into more
with supplier selection problem was presented by sub-criteria for vendor selection of telecommuDickson (1966). His study was based on a ques- nication system. Wang et al. (2004) applied four
tionnaire sent to 273 purchasing agents and man- criteria of delivery reliability with sub-criteria of
agers selected from the membership list of the delivery performance, fill rate, order fulfillment
National Association of Purchasing Managers in lead time, and perfect order fulfillments; flexibilUS and Canada. Based on the total of 170 (62.3) ity and responsiveness with sub-criteria of supply
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chain responsiveness, and production flexibility;
cost with sub-criteria of total logistic management cost, value-added employee productivity,
and warranty costs; and finally, assets with subcriteria of cash-to-cash cycle time, inventory
days of supply and asset turns. Shyur and Shih
(2006) proposed the following criteria: on-time
delivery, product quality, price/cost, facility and
technology, responsiveness to customer needs,
professionalism of salesperson, and relationship
with vendor. Chen et al. (2006) used 5 criteria of
profitability of supplier, relationship closeness,
technological capability, conformance quality
and conflict resolution in their work. Guneri et
al. (2009), reviewing an accumulated body of criteria appeared in literature since 1966 Dickson
(1966), Lehmann and O’Shaughnessy (1974),
Abratt (1986), Weberet al. (1991), Min and Galle
(1999), Stavropolous (2000), Ghodsypour and
O’Brien (2001), Chan & Kumar (2007), Chen et
al. (2006), Lin and Chang (2008), summarized
35 essential criteria for supplier selection.
In supply chain management process, the
firm select best supplier takes the competitive
advantage to other companies. Then, supplier
selection process is an important issue and
needs to the multiple criteria decision making
approach includes both tangible and intangible
factors (Guneri et al., 2009). Over the years,
several techniques have been developed to
solve the problem efficiently. Analytic hierarchy process (AHP), analytic network process
(ANP), linear programming (LP), mathematical programming, multi-objective programming, data envelopment analysis (DEA),
neural networks (NN), case-based reasoning
(CBR) and fuzzy set theory (FST) methods
have been applied in literature (Guneri et al.,
2009). Also, the integration of different
methodologies has been developed in literature
and the integration takes the advantages of various methods’ strengths and complements their
weaknesses.
Ghodsypour and O’Brien (1998) applied an integration of AHP and LP to consider both tangible and intangible factors. Ha and Krishnan
(2008) developed a hybrid method including
AHP, DEA and NN methodologies. Moreover,
Faez et al. (2009) presented an integrated fuzzy
case-based reasoning and mathematical program-

ming model.
In practice, decision-making in supplier selection problem includes a high degree of fuzziness and uncertainties. Fuzzy set theory is one
of the effective tools to handle uncertainty and
vagueness. Kumar et al. (2006) developed a
‘‘fuzzy multi-objective integer programming
vendor selection problem” (f-MIP_VSP)
model. In the proposed model, various input
parameters have been treated as vague with a
linear membership function of fuzzy type. Ghodsypour et al. developed a fuzzy multi-objective linear model and for the first time applied
an asymmetric fuzzy decision making technique to enable the decision-makers to assign
different weights to various criteria (Amid et
al., 2006). Chen et al. (2006) developed a fuzzy
and linear programming integrated model to
solve multiple sourcing supplier selection problems. Guneri et al. (2009) applied an integrated
fuzzy and linear programming approach to the
supplier selection problem.
There are a number of papers discussing
multi criteria decision making with various applications; for example, operations research,
mathematical models and decision theory. Recently, in a survey, Toloie-Eshlaghy and
Homayonfar (2011) conducted a review to deal
with the current researches on MCDM methodologies and applications from 1999 to 2009 in
ScienceDirect’s top journals around this subject. Based on their scheme, 628 scholarly papers from 20 journals are categorized into
application and non-application areas. The application areas includes 386 papers (61.5%),
that categorized into twelve areas on the topics
of Environment Management (34 papers),
Water Management (22 papers), Business and
Financial Management (50 papers), Transportation and Logistics (78 papers), Manufacturing
and Assembly (35 papers), Energy Management (20 papers), Agricultural and Forestry
Management (12 papers), Managerial and
Strategic Planning (43 papers), Project Management and Evaluation (38 papers), Social
service (11 papers), Military Service (8 papers)
and Other Topics (35 papers). In the context of
Transportation and Logistic, 78 papers were
published among them, 28 papers are related to
supplier selection problem (see Table 1).
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Table 1: The applied papers on the topic of ‘Transportation and Logistics’, related to supplier selection

Author(s)

Amid et al. (2006)
Amid et al. (2009)
Araz et al. (2007)
Boran et al. (2009)
Bottani and Rizzi (2008)
Çelebi and Bayraktar (2008)
Chan and Kumar (2007)
Chen (2009)
Chen et al. (2006)
Chou and Chang (2008)
Demirtas and Üstün (2008)
Efendigil et al. (2008)
Guneri et al. (2009)
Hassanzadeh-Amin and Razmi (2009)
Kinra and Kotzab (2008)
Liao and Rittscher (2007)
Liou and Chuang (2009)
Liu and Hai (2005)
Montazer et al. (2009)
Önüt et al. (2009)
Shyur and Shih (2006)
Tam and Tummala (2001)
TseAng et al. (2009)
Ustun and Demırtas* (2008)
Wu (2009)
Wu et al.*** (2009)
Xia and Wu (2007)
Yang et al. (2008)

Application Area

Supplier selection
Supplier selection in SCM
Outsourcer/supplier selection
Supplier selection
Suppliers and products selection
Supplier evaluation
Global supplier development
Supplier selection (rebuy procurement)
Supplier evaluation in SCM
Supplier selection
Supplier selection and order allocation
Selecting a third-party reverse logistics
provider
Supplier selection problem in SCM
Supplier selection and evaluation
Supply chain environmental complexity
Supplier selection model
Selection of outsourcing providers
Supplier selection
Vendor selection
Supplier selection
Strategic vendor selection
Vendor selection
Selection of optimal supplier in SCM
Supplier selection
Supplier selection
Supplier selection
Supplier selection
Vendor selection

MATERIALS AND METHODS
Based on the Yücenur et al. (2011), the criteria
and attributes identified for supplier selection
problem in literature, can be seen in the following four categories (see Table 2):
For conducting this research, we used these 28
Service quality

Supplier’s Characteristics
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Fuzzy MOP
Fuzzy MOP
PROMETHEE-FGP
Fuzzy TOPSIS
FAHP-Cluster analysis
DEA-NN
FAHP
Fuzzy set theory
Fuzzy TOPSIS-Fuzzy MOP
Fuzzy SMART
ANP-MOMILP
FAHP–ANN
Fuzzy set theory-Fuzzy LP
Fuzzy set theory
AHP
Stochastic MOP
DEMATEL-ANP-VIKOR
Voting AHP-DEA
Fuzzy ELECTRE III
ANP-TOPSIS
ANP-TOPSIS-NGT
AHP
ANP-Choquet integral
ANP-MOMILP
DS-grey related analysis
ANP-MIP (Mixed integer programming)
AHP-MOMIP
FAHP-ISM

criteria as the start point. These criteria were sent
in the frame of a questionnaire to a group, consist
of 35 experts in manufacturers of the catalytic
converter for automobile exhaust in Iran auto industry, in order to determine importance of each
criterion based on the 7 point scale (see fig. 1).

Table 2: The hierarchy of the supplier selection problem (Yücenur et al., 2011)

Cost

Risk Factors

Tools / Methodologies used

Reliability, Just in time delivery, Supply capacity, Innovative properties, Quality of transport place, Flexibility and agility, Non-damaged transport, Communication easiness

Product price, Lead cost, Shipping and distribution cost, Quality cost, Tariff and custom
duties, Delay cost
Order delays, Political stability, Economy, Customer complaints, Geographical structure,
Terrorism, Climate conditions, Cultural differences
Management and organizational structure, Financial status, Reputation, Experience, Relationship closeness, Legality

Fig. 1. Seven point scale
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33 questionnaires (from 35 questionnaires) were
completed by the industry experts. To check the reliability of questionnaires, the Cronbach Alpha was
(0.822) which is a very appropriate score for the
reliability of responses. Finally the questionnaires
were analyzed using Binomial and W Kendal tests
in SPSS 16 and 6 criteria were extracted as more
essential criteria for supplier selection in auto part
manufacturing industry which listed as: Reliability,
Average Delay, Quality of Transport Place, Product
price, Reputation and Experience.
The second questionnaire has two parts: (a) A pairwise comparison matrix with six criteria that must
be compared based on the linguistic values and, (b)
a decision matrix with six criteria and four suppliers
(alternatives) that must be compared based on the
criteria. Gathering data from distribution of this
questionnaire, weight of each main criterion obtained through the extension analysis method. These
weights used in PROMETHEE method.

THE TWO STEPS FUZZY-AHP AND
PROMETHEE METHODOLOGY
In order to designing the supplier selection
model, we used two techniques among MCDM
methods. Fuzzy multiple attribute decision-making
(FMADM) methods have been developed owing
to the imprecision in assessing the relative importance of attributes. Imprecision may arise from a
variety of reasons: unquantifiable information, incomplete information, unobtainable information
and partial ignorance. Conventional MADM methods cannot effectively handle problems with such
imprecise information. To resolve this difficulty,
fuzzy set theory, first introduced by Zadeh, has
been used and is adopted here. We use AHP as
MADM technique with fuzzy logic. The weights
that are gained from fuzzy-AHP (Extension Analysis) calculations are considered in PROMETHEE
calculations. It must be emphasized that the
weights of fuzzy-AHP is resulted from a group decision matrix that obtained from combination of individual pairwise comparison matrixes by
geometric mean. Similarly, PROMETHEE group
decision making matrix, obtained by a same way.
Solving the resulted group decision matrix by
PROMETHEE method, the preference order of the
raw material suppliers could be obtained. The levels of two methodologies are detailed theoretically
in following subsections.

Fuzzy AHP Method
There are many fuzzy-AHP methods proposed
by various authors (Buckley, 1985; Chang, 1996;
Cheng, 1997; Deng, 1999; Leung and Cao, 2000;
Mikhailov, 2004; Van Laarhoven and Pedrycz,
1983). These methods are systematic approaches
to the alternative selection and justification problem by using the concepts of fuzzy set theory and
hierarchical structure analysis. Decision-makers
usually find that it is more confident to give interval judgments than fixed value judgments.
This is because usually they are unable to explicit
about their preferences due to the fuzzy nature of
the comparison process (Gumus, 2009).
In 1983, two Dutch researchers, Van Laarhoven
and Pedrycs (1983) proposed a fuzzy hierarchical
analytic process based on the logarithmic least
squares. This method has much calculation and
was too complicated. In 1996 another method
called “Extension Analysis” developed by a Chinese researcher Chang (1996) that was an extension of Van Laarhoven and Pedrycz (1983)
method. The used numbers in this method were
fuzzy triangular numbers, too. In this study, we
use Chang (1996) extension analysis method.
The steps of Chang’s extent analysis can be given
as in the following:
Step 1: The value of fuzzy synthetic extent
with respect to the i-th object is defined as
(1)
To obtain , perform the fuzzy addition operation of m extent analysis values for a particular
matrix, as
(2)
And to obtain , perform the fuzzy edition operation of m extent analysis values for a particular
matrix such that
(3)
And then compute the inverse of the vector in
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above equation, such that

Where W is a non-fuzzy number.

(4)
Step 2: The degree of possibility of M1=(l1, m1,
u1) ≥ M2=(l2, m2, u1) is defined as V (M1 ≥ M2) =
sup[min(µM1(x), µM2(y))] and can be equivalently
expressed as follows:

(5)
Where d is the ordinate of the highest intersection point D between µM1 and µM2 Fig. 2.

A brief review of PROMETHEE
The PROMETHEE family of outranking methods, including the PROMETHEE I for partial
Step 3: The possibility degree for a convex ranking of the alternatives and the
fuzzy number to be greater than k convex fuzzy PROMETHEE II for complete ranking of the alnumbers Mi (i = 1, 2, … , k) can be defined by,
ternatives, were developed by Brans and presented for the first time in 1982 at a conference
organized by Nadeau and Landry at the University
Laval, Quebec, Canada (Brans, 1982). A few
(6)
years later, several versions of the PROMETHEE
methods such as the PROMETHEE III for rankAssume that d(Ai)= minV(SiSk) for i=1, 2, ..., ing based on interval, the PROMETHEE IV for
complete or partial ranking of the alternatives
k; ki. Then the weight factor is given by
when the set of viable solutions is continuous, the
W=(d(A1), d(A2),…,d(An))T
(7) PROMETHEE V for problems with segmentation constraints (Brans & Mareschal, 1992), the
PROMETHEE VI for the human brain represenWhere, Ai (i=1, 2,..., n) are n elements.
Step 4: Via normalization, the normalized tation (Brans and Mareschal, 1995), the
PROMETHEE GDSS for group decision- makweights vector is,
ing (Macharis et al., 1998), and the visual inter(8) active module GAIA (Geometrical Analysis for
W=(d(A1), d(A2),…, d(An))T
Interactive Aid) for graphical representation
Fig. 2. The intersection between M1 and M2
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PROMETHEE Method
The Multi-Criteria Decision Aid (MCDA) has
been one of the very fast growing areas of Operational Research during the two last decades. The
MCDA often deals with ranking of many concrete
alternatives from the best to the worst ones based
on multiple conflicting criteria. The PROMETHEE
method (Preference Ranking Organization Method
for Enrichment Evaluations) is one of the most recent MCDA methods that was developed by Brans
(1982) and further extended by Vincke and Brans
(1985). PROMETHEE is an outranking method
for a finite set of alternative actions to be ranked
and selected among criteria, which are often conflicting. PROMETHEE is also a quite simple
ranking method in conception and application
compared with the other methods for multi -criteria analysis (Brans et al., 1986). Therefore, the
number of practitioners who are applying the
PROMETHEE method to practical multiple criteria decision problems and researchers who are
interested in sensitivity aspects of this method,
increases year by year as can be illustrated by increasing numbers of scholarly papers and conference presentations.
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Fig. 3. Types of generalized criteria (Figueira et al., 2005)

(Mareschal & Brans, 1988; Brans and Mareschal,
1994) were developed to help in more complicated
decision-making situations (Brans and Mareschal,
2005; Figueira et al. (2004) has recently proposed
two extended approaches on PROMETHEE,
called as the PROMETHEE TRI for dealing with
sorting problems and the PROMETHEE CLUSTER for nominal classification.
The methods of PROMETHEE have successfully been applied in many fields and a number
of researchers have used them in decision making problems: Beynon and Wells (2008), Albadvi
et al. (2007), Zhang et al. (2006), Wang and Yang
(2007), Roux et al. (2008), Doukas et al. (2006),
Coelho et al. (2003) and Coelho and Bouillard
(2005). A comprehensive literature review, based
on a study of scholarly journals, was conducted
by behzadian et al. (2009) as a research methodology to build a framework for PROMETHEE
research since 1985, time that one of the first papers on the subject of PROMETHEE was published by the Management Science journal.

PROMETHEE II stepwise procedure
This part of the paper briefly describes
PROMETHEE II, which is intended to provide a
complete ranking of a finite set of feasible alternatives from the best to the worst. This method
is fundamental to implement the other
PROMETHEE methods and the majority of researchers have referred to this version of the
PROMETHEE methods. The PROMETHEE
methods have some requisites of an appropriate

multi-criteria method and their success is basically due to their mathematical properties and to
their particular friendliness of use (Brans and
Mareschal, 2005). The basic principle of
PROMETHEE II is based on a pairwise comparison of alternatives along each recognized criterion. Alternatives are evaluated according to
different criteria, which have to be maximized or
minimized. The implementation of the
PROMETHEE II requires two additional types
of information: First, The weights that Determination of them is an important step in most multicriteria methods. PROMETHEE II assumes that
the decision-maker is able to weigh the criteria
appropriately, at least when the number of criteria
is not too large (Macharis et al., 2004). Second,
The preference function that for each criterion,
the preference function translates the difference
between the evaluations obtained by two alternatives into a preference degree ranging from zero
to one. In order to facilitate the selection of a specific preference function, Vincke and Brans
(1985) proposed six basic types as follow: (1)
usual criterion, (2) U-shape criterion, (3) V-shape
criterion, (4) level criterion, (5) V-shape with indifference criterion and (6) Gaussian criterion.
These six types are particularly easy to define.
For each criterion, the value of an indifference
threshold, q; the value of a strict preference
threshold, p; and the value of an intermediate
value between p and q, s, has to be fixed (Brans
and Mareschal, 1992). In each case, these parameters have a clear significance for the decision-
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Fig. 3. Types of generalized criteria (Figueira et al., 2005)

maker. Fig.4. presents stepwise procedure for implementing PROMETHEE II.
In the PROMETHEE II, the consideration of
net flow leads to complete ranking. The higher
the net outranking flow, the better the alternative.
A geometrical representation of a decision problem can also be associated with PROMETHEE
II. k-dimensional alternatives are projected on a
two-dimensional plane (GAIA plane) calculated
from a principal component analysis (Le Téno &
Mareschal, 1998).

and concepts provided on EA method. So that,
after filling the pair-wise comparisons matrix
based on the fuzzy comparison measures (see
Table 2) by 4 Foumnan-Part Co. experts, we
checked the consistency of each matrix by and
then combined these by means of weighted geo-

, into a

metric mean

group pair-wise comparisons matrix illustrated in
Table 4. Note that the weights of 4 experts considered as W1 = 4, W1 = 3, W1 = 2 and W1 = 1. Below,
first the outlines of the extent analysis method on
EMPIRICAL EXAMPLE
fuzzy AHP are given and then PROMETHEE apWe Assume readers are familiar with basis of plied to a supplier selection problem.
AHP. Phase I: In this section we calculate the
The values of fuzzy synthetic extent with reweights of main criteria based on the definitions spect to the i-th object are:
Linguistic
terms

Triangular fuzzy
numbers
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Equal

(1, 1, 1)

Weak
advantage
(1, 2, 3)

Table 3: Fuzzy triangular variables
Not
bad

Preferable

(2, 3, 4) (3, 4, 5)

Iranian Journal of Optimization, 8(2): 87-100, 2016

Good

(4, 5, 6)

Fairly
good

(5, 6, 7)

Very
good

(6, 7, 8)

Absolute
(7, 8, 9)

Perfect
(8, 9, 10)

Criteria
Reliability
Average Delay
Quality of transport
place
Product price
Experience
Reputation

Table 4: Pairwise comparison matrix

Reliability
1, 1, 1
1.231, 2.259,
3.270
0.803, 1.149,
1.552
1.516, 2.551,
3.565
0.497, 0.789,
1.431
0.517, 0.707,
1.116

Average
Delay

0.306, 0.443,
0.812
1, 1, 1
0.475, 0.584,
0.812
0.949, 1.552,
2.421
0.380, 0.475,
0.626
0.275, 0.351,
0.494

Quality of
transport
place

0.644, 0.871,
1.246
1.231, 1.712,
2.107
1, 1, 1
1.762, 2.814,
3.837
0.545, 0.780,
1.259
0.413, 0.561,
0.846

S1 = (3.825, 5.387, 7.664) (0.017, 0.023, 0.032)
= (0.064, 0.123, 0.246)
S2 = (0.126, 0.241, 0.440),
S3 = (0.076, 0.140, 0.263),
S4 = (0.145, 0.303, 0.584)
S5 = (0.060, 0.104, 0.208),
S6 = (0.053, 0.088, 0.167)
Then, we calculate the degree of possibility of
M1 to M2, M3, M4, M5, M6. The degree of possibility of each criterion must be calculated relative to
other criteria. The possibility degree for a convex
fuzzy number to be greater than k convex fuzzy
numbers Mi (i = 1, 2, … , k) can be defined by :
V (S1 ≤ S2, S3, S4, S5, S6) = (0.503, 0.907, 0.360,
1.000, 1.000)
V (S2 ≤ S1, S3, S4, S5, S6) = (1.000, 1.000, 0.828,
1.000, 1.000)
V (S3 ≤ S1, S2, S4, S5, S6) = (1.000, 0.576, 0.421,
1.000, 1.000)
V (S4 ≤ S1, S2, S3, S5, S6) = (1.000, 1.000, 1.000,
1.000, 1.000)
V (S5 ≤ S1, S2, S3, S4, S6) = (0.884, 0.374, 0.784,
0.241, 1.000)
V (S6 ≤ S1, S2, S3, S4, S5) = (0.747, 0.209, 0.635,
0.091, 0.871)
Reliability
Supplier A
Supplier B
Supplier C
Supplier D

7.766
8.320
5.323
6.900

Product
price

0.280, 0.392,
0.660
0.413, 0.644,
1.054
0.261, 0.355,
0.568
1, 1, 1
0.304, 0.432,
0.687
0.245, 0.330,
0.517

90.000
90.000
60.000
75.000

Reputation

0.699, 1.267,
2.013
1.597, 2.107,
2.633
0.794, 1.282,
1.835
1.455, 2.313,
3.288
1, 1, 1
0.679, 0.922,
1.210

0.896, 1.414,
1.933
2.024, 2.847,
3.641
1.182, 1.783,
2.421
1.933, 3.031,
4.076
0.826, 1.084,
1.473
1, 1, 1

Assume that for . Then the weight factor is
given by
W ’ = (0.360 , 0.828 , 0.421 , 1.000 , 0.241 ,
0.091)
Via normalization, the normalized weights vector is;
W = (0.122 , 0.281 , 0.143 , 0.340 , 0.082 ,
0.031)
According to above weights vector, the criteria;
(1) functions, (2) specifications, (3 rate, (4) satisfactory, (5) and (6) budget, respectively, were
known as the most effective success criteria in
supplier selection.
To implement PROMETHEE, DECISION
LAB software has been applied, which support
PROMETHEE I, PROMETHEE II and GAIA
plane. It has also Walking Weights and Stability
Intervals tools for sensitivity analysis on evaluation results.
Phase II: Evaluation of 4 suppliers based on
the main success criteria by Fouman-Part
managers leaded to 4 individual decision matrixes. By applying weighted geometric mean
to combine these

Table 5: Group decision making matrix

Average
Delay

Experience

Quality of
transport place

Product price

Experience

Reputation

7.268
7.268
3.684
6.997

2000.000
1900.000
2100.000
2200.000

6.446
8.277
2.757
7.435

7.766
8.653
4.866
7.908
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Criterion name

Reliability
Average delay
Quality of transport place
Product price
Experience
Reputation

Table 6: criteria list in Supplier evaluation

Type
Max
Min
Max
Min
Max
Max

Weight
0.122
0.281
0.143
0.340
0.082
0.031

Unit

Scale (changed to Number)
Number
Scale (changed to Number)
Number
Scale (changed to Number)
Scale (changed to Number)

Preference function
Usual
Usual
Usual
Usual
Usual
Usual

Fig. 5. The results of the evaluation of the suppliers through PROMETHEE II

matrixes, the group decision matrix resulted as
Table 4. Note that, the weights of the 4 FoumanPart Co. experts are 4, 3, 2 and 1.
There were some qualitative criteria in selection process. Since we used weighted geometric
mean to combine individual decision matrixes,
these criteria in group decision matrix lost their
nature and their scale turned into numeric unit.
In this evaluation, the type of each criterion has
been considered as Table 6.
In this section, the results of implementation of
the model along with sample of the four suppliers
of Fouman-Part Company are presented. Evaluation through DECISION LAB software on with
the help of the experts of Fouman-Part Company,
carried out for material suppliers and the results
are shown in Figures 5.
Based on the outranking flow in PROMETHEE
II, Supplier B, A, C and D, respectively were
identified as suppliers of row materials for
Fouman-Part Company.

CONCLUSION
In this paper, a combined decision-making
model is provided for evaluating suppliers a in
supplier selection problem. Evaluation and ranking of the most important criteria in supplier selection of a part producer company in Iran car
manufacturing industry has been done by Extension Analysis (A Fuzzy AHP technique). Then,
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ranking of the suppliers have been performed by
PROMETHEE decision-making method by
means of DECISION LAB software. The required information for implementing of this
method has been gathered and analyzed through
structured two steps questionnaire that was filled
in by the industry experts.
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